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tion of lymphocytes from normal animals.
Moreover, in such experiments it has been shown
by cell labelling techniques that the donated lym-
phocytes proliferate and give rise to the plasma
cells which produce antibody and the lympho-
cytes responsible for cell-mediated immunity.

By such experiments, it has been firmly estab-
lished that, in both primary and secondary
immune responses, the cells capable of recog-
nising the antigen and of responding specifically
to it by production of antibody or cell-mediated
immunity, are lymphocytes.

The origin of lymphocytes: the primary lymphoid organs

Evidence is presented below that the thymus is
the original source of a major population of
lymphocytes termed thymus-dependent or T
lymphocytes, and that there is a second popula-
tion of lymphocytes which, in birds, arises in a
pouch-like outgrowth of the hind-gut, the bursa
of Fabricius. In mammals, this second popula-
tion, termed B lymphocytes, originates mainly,
and probably solely, in the haemopoietic tissue.
Production of lymphocytes in the thymus and
haemopoietic tissue occurs spontaneously,
being quite independent of antigenic stimula-
tion, and they are commonly called the primary
lymphoid organs.

The origin of T lymphocytes:
the thymus

Development. The thymus develops from bi-
lateral epithelial ingrowths of the endoderm of
the 3rd and 4th branchial arches accompanied
by mesenchyme which is probably of ectoder-
mal origin. In most mammals, these ingrowths
fuse to form a single organ. Meanwhile some of
the haemopoietic stem cells, developing in the
yolk sac and migrating into the blood, settle in
the thymus where they proliferate rapidly and
differentiate into lymphocytes. The thymus
now appears as a tabulated organ (Fig. 5,13) in
which the outer or cortical layer is crowded
with proliferating lymphocytes lying in a net-
work of epithelial cells. In the inner or medul-
lary layer, lymphopoiesis is less active and there
are aggregates of epithelial cells (Hassall's cor-
puscles).

Colonisation of the thymus by stem cells from the
blood has been demonstrated by tissue-culture stu-
dies of embryonic thymic tissue and by thymus graft-
ing experiments. For example, Le Douaria (1977)
showed thztt vftea the epithelial thymus

Fig. 5.13 Thymus in childhood, showing lobulation
and division into cortex (darker areas) and medulla,
x 30.

of an early Japanese quail embryo was implanted for
two days in a chick embryo,* and then transferred
back to a quail embryo, the lymphocytes first de-
veloping in it were of chick origin, derived from stem
cells in the blood which settled in the graft during its
sojourn in the chick embryo. Subsequently stem cells
from the second (quail) host settled in the graft, and
quail lymphocytes developed in it.

By other cell transfer experiments it has been
shown that stem cells capable of colonising the
thymus originate in haemopoietic tissue, appearing
first in the yolk sac, then in the fetal liver and sub-
sequently in the bone marrow.

Similar experiments with mice, using chromo-
somal morphological markers to distinguish between

Pfbesfc fcvb speaks tt&e cfo&sen bedaose their lympliocytes can be distinguished morphologically.